Topological semimetals (TSMs) are characterized by symmetry-protected band degeneracy in their electronic structure near the Fermi level (E F ) [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] . The TSMs can be divided into two groups according to the dimensionality of band degeneracy in momentum space. The first group has zero-dimensional (0D) band degeneracy, e.g. the Dirac and Weyl semimetals, in which two doubly-or singly-degenerate bands cross each other, forming the 4-fold Dirac points or 2-fold Weyl points [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] . The fermionic excitations near Dirac and Weyl points are analogous to Dirac and Weyl fermions in high-energy physics, respectively. Moreover, band theory has suggested several other types of TSMs with 3-, 6-, and 8-fold degenerate nodal points [13] [14] [15] [16] [17] , in which the fermionic excitations have no analogues in high-energy physics. The TSMs with 3-fold points have been experimentally confirmed in MoP and WC recently [18, 19] .
The second group has 4-or 2-fold band crossing along one-dimensional (1D) lines in momentum space. The materials with such nodal lines are called topological nodal-line semimetals (TNLSMs) [11, 12] . In contrast to the 0D nodal points, the 1D nodal lines form a much larger variety of possible configurations, such as nodal rings, nodal links, nodal chains, and nodal knots [ Fig. 1(a) ] [20] [21] [22] [23] [24] [25] [26] [27] [28] . Theoretical calculations have shown that the different types of nodal lines have distinct Berry phases and Landau levels, which could induce different magnetotransport and magneto-optical properties [24, 28] . As compared with 1D Fermi arc surface states (SSs) in the TSMs with 0D nodal points, the TNLSMs are proposed to host two-dimensional (2D) drumhead SSs [29] . Among the TNLSM candidates, several materials have been studied by angle-resolved photoemission spectroscopy (ARPES), which provides experimental evidence of extended nodal lines and closed nodal rings [30] [31] [32] . In addition, a recent study has discovered a nodal-chain structure in a photonic crystal [33] .
In this work, we use ARPES to systematically investigate the electronic structures of both bulk and surface states of TiB 2 . Our results clearly reveal that the nodal rings in the vertical and horizontal mirror planes connect with each other, unambiguously demonstrating the nodal-chain structure in TiB 2 . Furthermore, the observed SSs on the (001) surface are remarkably well reproduced by our first-principles calculations, which show novel Dirac-cone-like band structures distinct from the usual drumhead SSs in other TNLSMs.
High-quality single crystals of TiB 2 were grown by the flux method. ARPES measurements were performed at the "Dreamline" beamline of the Shanghai Synchrotron Radiation Facility (SSRF) and at the Surface and Interface Spectroscopy (SIS) beamline at Swiss Light Source (SLS). The samples were cleaved in situ and measured at 20 K in a vacuum better than 5 × 10 -11 Torr. The DFT calculations were performed using the projector augmented-wave method [34] and the PBE-GGA exchange-correlation functional [35] as implemented in VASP code [36] . The slab spectrum functions were calculated by using Wannier Tools with the maximally localized Wannier functions [37, 38] based tight-binding model. is quite weak and thus we ignore the gaps in our experimental data.
We first use ARPES to investigate the electronic structures in the vertical mirror planes. All the ARPES measurements were performed on the (001) properties [39, 40] , which were attributed to the nodal-line structures. Further theoretical and experimental efforts are needed to better understanding and applications of TNLSMs.
